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1 Contact Dr. Michelle Covi, mcovi@odu.edu with questions. 
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Introduction 
In partnership with the City of Virginia Beach, the Old Dominion University research 
team of Drs. Michelle Covi, Wie Yusuf, Gail Nicula, Daniel Richards and Afi Anuar 
developed and executed a program for public engagement meetings using the ASERT 
(Action-oriented Stakeholder Engagement for a Resilient Tomorrow) framework to 
solicit resident engagement with and input into the City’s Comprehensive Sea Level Rise 
and Recurrent Flooding Response Plan, now known as Sea Level Wise.2 
 
The community meetings were designed to: 
● Include and engage residents to participate in the process of resilience planning 
efforts in Virginia Beach; 
● Educate residents on the planning process and adaptation responses being 
considered by the City; 
● Allow residents to give feedback and input on the different components of the 
Virginia Beach Sea Level Wise project; and  
● Collect information about residents’ perceptions regarding adaptations and 
responses to sea level rise (SLR) and flooding. 
 
Community Meetings 
The community meetings included six stations based on distinct components in the 
Sea Level Wise project and in which residents could participate in activities that would 
provide meaningful input into the City’s planning process and to earn stamps on a 
portfolio. This portfolio approach and the design of interactive activities were based on 
encouraging active learning and social learning. Participating residents were invited to 
engage in different stations and asked to provide input into the planning process 
through a scenario-based model where they assume the role of a City decision-maker 
considering policy and solutions to address sea level rise and flooding.  
 
At each station an informational display and handouts were available. Each station was 
hosted by an expert from either the City staff or consultants working directly on the 
project as well as ODU faculty who encouraged engagement and feedback through 
forms or online survey tools. The stations included an introductory station that 
gathered anonymous demographic information about participants. This introductory 
station also provided an overview of the planning process.  
  
 
2 This report has been revised to reflect the new project name, adopted after the original materials for 
community engagement were designed. This explains why the visual materials presented below still use 
the language of the “Recurrent Flooding Response Plan.” 
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Informational stations focused on: 
• Policy-based solutions: based on material presented in the Policy Response 
Report including the policy development process, the overarching goals and the 
prioritization process that the City used to develop and rank the action items 




• City-wide structural solutions: based on material in the draft City-Wide 
Structural Alternatives for Coastal Flood Protection report including the types of 
protection alternative and a summary of the top three configurations of 
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• Site-level structural solutions: based on material in the draft Individual 
Building and Site-level Flood Risk Reduction Strategies report, including an 
overview of flood mitigation strategies, their costs and benefits, and what 




• Natural and nature-based solutions: based on the Nature-Based Coastal 
Mitigation Strategies report including nature-based flood mitigation strategies, 
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• Community Rating System (CRS) and flood insurance: providing 





In addition to these stations, other opportunities to interact with staff from the City of 
Virginia Beach, and consultants supporting the planning process were available. City 
staff and consultants answered participants’ questions and helped guide residents to 
better understand the different responses to enhance resilience through policy and 
planning responses, City-wide structural solutions, site and/or parcel-specific 
solutions, natural and nature-based solutions, and flood insurance and the City’s 
participation in the community rating system. Participants received portfolios to track 
their engagement at the various stations; as they participated in the different stations, 
they received a stamp on their portfolio. Six community meetings were conducted in 
May, July, and August 2019. 
● Wednesday May 29, 2019 (6pm to 8pm) at the Virginia Aquarium. 
Estimated attendance: 55. 
● Thursday May 30, 2019 (6pm to 8pm) at Kempsville High School. 
Estimated attendance: 25.  
● Monday July 29, 2019 (6pm to 8pm) at Creeds Elementary School. 
Estimated attendance: 55. 
● Tuesday July 30, 2019 (6pm to 8pm) at Thalia Elementary School. 
Estimated attendance: 30. 
● Wednesday July 31, 2019 (6pm to 8pm) at Kellam High School. 
Estimated attendance:35. 
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● Saturday August 3, 2019 (10am to 12pm) at Cox High School. 
Estimated attendance: 40. 
 




(a) Welcome station 
 
 
(b) Introductory presentation 
 
 
(c) City-wide Structural Solutions station 
 
 
(d) CRS and Flood Insurance station 
 
We Want Your Input 
When it comes to Sea Level Rise… 
What actions can we take as a community? 
The City of Virginia Beach is developing a 
Comprehensive Flooding Response Plan to 
address flooding and future flood risk. 
We are teaming up with ODU to get your input at a 
series of community meetings! 
What will you learn at these meetings? 
 What is your flood risk? 
 What are your options for city-wide response? 
 What can you do on your property that could help? 
 Hear about what the city is considering! 
Give us your opinion! 
Please complete the survey at http://bit.ly/vbasert2019 
Find out more about flooding response plan at: www.vbgov.com/pwslr 







Creeds Elementary School 




Thalia Elementary School 




Kellam High School 




Cox High School 
2425 Shorehaven Drive 
10:00am—12:00pm 
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Online Engagement Website 
Community participation was also available in an online format for Virginia Beach 
residents unable to attend the live community meetings. The online participation site 
was available from May 28, 2019 through August 15, 2019. Seventy-four (74) Virginia 
Beach residents participated in the online surveys; the online engagement website was 
accessed 234 times. The ASERT website is accessible at https://sites.wp.odu.edu/asert. 
 
As with the live community meetings, the ASERT model of online community 
engagement relies on incorporating active learning and social learning mechanisms 
built off of social constructivist theories and motivation models. For the online format, 
this means engaging individuals through gameful or scenario-based models of decision-
making. The overarching scenario of the online design had residents assume the role of 
City decision-maker, perhaps even someone who is running for elected office. The 
scenario was framed as such: 
The City of Virginia Beach has undertaken an extensive process to evaluate and prioritize 
policy and planning responses as part of the City’s comprehensive response to flooding. 
Imagine you are a key decision maker for the City of Virginia Beach who has been asked to 
consider several of these policy and planning options. As such, you will need to learn about 
the Comprehensive Flooding Response Plan (CFRP) process and resulting policies and 
solutions. You are also a resident of Virginia Beach and are concerned about the challenges 
facing the City regarding resilience, emergency response, cost, and livelihood. Before you 
make any decisions, you decide to gather as much information about potential response plans 
as possible. 
This means that as a (potential) City official, the residents must see themselves as 
making decisions for the larger community.  
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At each of the six “stations” in the online engagement website, residents were given a 
specific task or scenario, all based around learning more information about various 
solutions and responses to sea level rise and flooding. 
  
• Station 1, Overview: “First things first: We need to know a little bit about you, 
and also want to briefly inform you on the general approach to flooding 
currently taken by the City of Virginia Beach, which has just undertaken a 
thorough analysis to develop strategies and solutions that promote resilience 
across the City.” 
• Station 2, Policy-Based Solutions: “Having just been informed about the City’s 
analysis, let’s now transition into the various policy-based decisions that will 
need to be made. These policy-based solutions consist of zoning laws, 
ordinances, codes, regulations, tax incentives, and financial mechanisms that 
can enhance the City’s resilience to flooding but also come at some cost. We 
would like to know where your preferences stand.” 
• Station 3, City-Wide Structural Solutions: “Now let’s get more specific. Let’s 
talk about structural protection strategies, which are large-scale infrastructure 
projects that extend across one or more watersheds and which substantially 
reduce coastal flood risks for large inland areas. Look over the various 
approaches and let us know what your decision would be from the options 
presented.” 
 
Screenshot of Station 3 where residents have the option to select their preferred alternative for City-
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• Station 4, Site/Parcel Structural Solutions: “Now let’s get even more specific. 
This station focuses on building-level mitigation strategies for residential and 
non-residential structures, which can be implemented alone or in combination 
with other measures to provide comprehensive flood protection. This station is 
about learning that individual adjustments can be made by homeowners and/or 
businesses. Many are safe and cost-effective. How do you change your stance, if 
at all?” 
• Station 5, Nature-Based Solutions: “Being a decision-maker is tiring, isn’t it? 
We’re almost done. Imagine now you are tasked with meeting with an 
environmental group, who provide you with details of nature-based solutions. 
Natural and Nature-Based Features (NNBF) in the coastal landscape reduce 
inland flood risks, while also providing economic, environmental, and social 
benefits to the surrounding area. What would be your approach to these nature-
based solutions?” 
• Station 6, CRS and Flood Insurance: “Finally, let’s end with a hot topic that 
affects many people in the City: flood insurance. As you know, flood insurance 
provides coverage against property loss. The Community Rating System (CRS) 
from the federal government incentivizes community floodplain management 
activities through discounting insurance rates. The City of Virginia Beach now 
participates in FEMA’s CRS, and as such has been asked to consider several 
policy and planning options as part of the City’s comprehensive response to 
flooding. You also know that flood insurance is an effective tool for reducing 
flood losses experienced by homeowners. This station is about you assessing 
why homeowners purchase (or do not purchase) flood insurance.” 
As you can see from each scenario along the decision-making narrative, online 
participants are given a rather informal tone through which to interpret the tasks. This 
engaging tone was selected to help offset the sheer amount of data and information 
they were asked to sift through as they were providing us with input.  
 
Characteristics of Participants 
Community meeting and online participants were asked to complete a participant 
questionnaire. One-hundred eighty-six (186) community meeting participants and 59 
online participants answered these questions. Participants represented neighborhoods 
and zipcodes from across the City. Figure 1 shows the number of participants by 
geographic area.  
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Figure 1: Number of participants by geographic area. 
 
Table 1 provides a summary of participants by age. The overwhelming majority (84%) 
of the participants were over 45 years of age. The age group 25-44 years had higher 
proportion rates as online participants (21%) when compared directly to the 
proportion percentage of this age group participating in community meetings (12%).  
 
Table 1. Age categories  
 Community Meeting 
(N=169) 
Online (N=56) All Participants 
(N=225) 
18-24 years 1.2% 1.8% 1.3% 
25-44 years 12.4% 21.4% 14.7% 
45-64 years 40.8% 55.4% 44.4% 
65 years and over 45.6% 21.4% 39.6% 
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Combined across community meetings and online engagement website, the gender of 
the participants was split around forty nine percent (see Table 2). In terms of race, 
89.7% of participants were White, while 3.7% reported being Black/African American, 
0.4% Hispanic, 2.1% Multiracial and 4.1% Other (see Table 3). 
 
Table 2. Gender 
 Community Meeting 
(N=186) 
Online (N=59) All Participants 
(N=245) 
Male 50.5% 45.8% 49.4% 
Female 46.8% 54.2% 48.6% 
Notes: Does not include the ‘Other’ category. Totals do not add up to 100%. 
 
Table 3.  Race/ethnicity 
 Community 
Meeting (N=185) 
Online (N=58) All Participants 
(N=243) 
White 91.9% 82.8% 89.7% 
Black or African American 2.2% 8.6% 3.7% 
Hispanic/Latino 0.5% 0.0% 0.4% 
American Indian or Alaskan 
Native 
0.0% 0.0% 0.0% 
Asian 0.0% 0.0% 0.0% 
Multiracial 2.7% 0.0% 2.1% 
Other 2.7% 8.6% 4.1% 
Notes: Totals do not add up to 100%. 
 
Participants were highly educated, for both the community meeting and online formats 
(see Table 4). Three quarters (77%) of the participants completed a bachelor’s or 
graduate degree. 
 







High school diploma/GED or 
less 
2.2% 5.2% 2.9% 
Trade/professional school/ 
Associates degree 
5.5% 8.6% 6.2% 
Some college 12.6% 13.8% 12.9% 
Bachelor’s degree 39.9% 37.9% 39.4% 
Graduate degree  38.8% 34.5% 37.8% 
Notes: Does not include the ‘Other’ category. Totals do not add up to 100%. 
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$30K or less 4.3% 7.0% 5.0% 
More than $30K to $50K 7.3% 10.5% 8.1% 
More than $50K to $75K 10.4% 15.8% 11.8% 
More than $75K to $100K 22.0% 17.5% 20.8% 
More than $100K to $150K 21.3% 10.5% 18.6% 
More than $150K to $200K 15.2% 15.8% 15.4% 
More than $200K 9.1% 21.1% 12.2% 
Notes: Does not include the “Don’t Know” category. Totals do not add up to 100%. 
 
In terms of income (Table 5), 43.4% of participants in the community meetings had an 
annual household income between $75K and $150K. Per the U.S. Census,3 the median 
household income for Virginia Beach in 2017 was just over $70K. By comparison, only 
22% of community participants has annual household incomes of under $75K. The 
higher-than-average household income of most of our participants might also be 
related to the higher rates of home ownership (Table 6) and tenure in in the region 
(Table 7). It would be interesting to explore these connections further.  
 







Own home or in the process of 
buying 
93.5% 88.1% 92.2% 
Rent 5.4% 11.9% 7.0% 
Notes: Does not include the ‘Other’ category. Totals do not add up to 100%. 
 
 
Table 7.  Residential tenure in Hampton Roads 
 Community 
Meeting (N=179) 
Online (N=53) All Participants 
(N=232) 
5 years or less 5.0% 15.1% 7.3% 
6 to 10 years 5.6% 3.8% 5.2% 




3 Source: https://www.census.gov/quickfacts/virginiabeachcityvirginiacounty 
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Participants (Table 8) were overwhelmingly (88%) long-term residents of Hampton 
Roads, defined as having lived in the area for 11 years or more. Only 7% of participants 
had lived in the region for five years or less. An additional 5% had lived in the region 
between 6 and 10 years. 84% indicated they planned to still live in Hampton Roads five 
years from now. 
 
Table 8. Plan to still live in Hampton Roads five years from now 
 Community Meeting 
(N=183) 
Online (N=54) All Participants 
(N=237) 
Yes 83.6% 87.0% 84.4% 
No 2.7% 1.9% 2.5% 
Notes: Does not include the ‘Don’t know’ category. Totals do not add up to 100%. 
 
In terms of military affiliation, 17% of community meeting participants reported being 
affiliated with the military, while 22% of online participants were affiliated with the 
military.  
Experiences with, Vulnerability to, and Perceptions of Sea Level Rise 
The majority of participants clearly perceived themselves to be vulnerable to flooding 
and have experienced the impacts of SLR.  Participants were asked the question ‘How 
would you rate your personal vulnerability to flooding due to sea level rise?’ and were 
given the option to rate their vulnerability from a low of 0 to a high of 35. The 
vulnerability rating was divided into five groups: extremely low (0-7), somewhat low 
(8-14), neither high nor low (15-21), somewhat high (22-28) and extremely high (29-
35). Over half (68%) of the participants rated their personal vulnerability to be 
somewhat or extremely high. 
 







Extremely low 3.5% 13.8% 6.1% 
Somewhat low 1.7% 10.3% 3.9% 
Neither low nor high 21.4% 22.4% 21.6% 
Somewhat high 28.9% 34.5% 30.3% 
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Figure 2: Rating of personal vulnerability 
 
 
Almost 50% of respondents experienced some degree of property loss or damage due 
to flooding, while slightly more than 50% reported no loss or damage. More than 20% 
of respondents experienced moderate to major property loss or damage. It is 
noteworthy that there was almost an equal split between those reporting property loss 
or damage of any sort and those who reported no loss or damage. 
 
 
Table 10. Experienced loss or damage to property due to flooding 
 Community 
Meeting (N=185) 




7.0% 5.1% 6.6% 
Moderate property 
loss/damage 
16.8% 11.9% 15.6% 
Minor property 
loss/damage 
28.7% 23.7% 27.5% 
No loss/damage 47.6% 59.3% 50.4% 
Notes: Totals may not add up to 100% due to rounding. 
 
 
Almost 90% of the surveyed respondents have had to change their normal or 
customary routes to work, school, or other activities, such as appointments, due to 
flooding.  More than half have experienced travel disruptions ranging in frequency from 
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Table 11. Have had to change routes to work/school/activities due to flooding 
 Community 
Meeting (N=185) 
Online (N=59) All Participants 
(N=244) 
Frequently/many times in 
one year 
19.5% 15.2% 18.4% 
A few times a year 40.0% 32.2% 38.1% 
Once or twice a year 28.7% 42.4% 32.0% 
Never 11.9% 10.2% 11.5% 
Notes: Totals may not add up to 100% due to rounding. 
 
 
These participants also perceived that sea level rise would have a more immediate 
impact on Hampton Roads. Nearly a quarter of the participants reported that SLR was 
having an impact now, while an additional quarter indicated that the impacts would 
increase in the next five years. More than 20% of the participants believed that sea 
level rise will have an impact six to ten years from now. 
 
 
Table 12.  When SLR will have an impact on Hampton Roads (number of years) 
Notes: Totals may not add up to 100% due to rounding. 
 
Both community meeting and online participants did not believe they were well-
informed about increasing flooding in Hampton Roads and the causes of such flooding.  
More than half of the participants considered themselves not at all or not well 
informed about increasing flooding and its causes. A quarter of participants indicated 





 Community Meeting 
(N=83) 
Online (N=46) All Participants 
(N=129) 
Now 22.9% 23.9% 23.3% 
1 to 5 years 27.7% 23.9% 26.4% 
6 to 10 years 22.9% 21.7% 22.5% 
11 to 25 years 13.3% 23.9% 17.1% 
26 to 50 years 8.4% 6.5% 7.8% 
51 or 100 years 4.8% 0.0% 3.1% 
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Not at all informed 12.0% 30.5% 16.8% 
Not well informed 53.0% 23.7% 45.3% 
Neither uninformed nor informed 9.0% 27.1% 13.8% 
Well informed 24.1% 18.6% 22.7% 
Very well informed 1.8% 3.4% 2.2% 
Notes: Totals may not add up to 100% due to rounding. 
 
Policy and Planning Responses 
At the policy-based solutions station, participants were provided with information 
about policy strategies to respond to SLR and increased flooding. Participants received 
information about the process used to develop the Policy Report and the seven 
overarching goals that underpin the policy-based solutions. Participants were asked to 
provide input on the seven policy goals identified by the City and indicate their priority 
for these policy goals. As shown in the following table and figure, the top policy goal 
priorities were: (1) Planning for a future with more frequent and intense flooding; (2) 
Preserving and enhancing natural flood buffers and open space; and (3) Enhancing the 
flood resilience of critical infrastructure and investing in capital improvements to 
reduce flood risk.  
 
Table 14.  Highest priority policy goals (percent indicating the goal is one of the top 3) 
 All Participants 
(N=129) 
Plan for a future with more frequent and intense flooding 63.6% 
Enhance the flood resilience of critical infrastructure and invest in 
capital improvements to reduce flood risk 
50.4% 
Enhance the flood resilience of buildings and neighborhoods 29.5% 
Protect and enhance the local economy 10.9% 
Preserve and enhance natural flood buffers and open space 63.6% 
Improve City coordination and responsiveness to community flood 
concerns 
24.8% 
Advocate for changes in state and federal law and policy to 
incentivize, support, and fund local resilience implementation 
42.6% 
Question: Which of the following Policy Goals, identified in the Policy Response Report, do you think 
are the highest priority? Select the top 3 goals. (Notes: Totals do not add up to 100% because 
participants can choose up to 3 options.)  
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Figure 3. Highest priority policy goals (by decreasing priority) 
 
 
Participants were also asked to indicate their support for different policy solutions by 
responding to the following prompts: 
 
1. The City can change land use and floodplain ordinances and regulations, building 
codes, and construction standards to enhance the flood resilience of buildings and 
neighborhoods. By ensuring that structures are designed, sited, and constructed to 
be more resilient to future flood risks, governments can reduce the amount of 
potential damage from sea level rise, storms, and flooding.  Examples of actions 
that the City could take include: 
• Updating the City’s land use codes and policies to include development 
requirements that consider sea level rise projections, changes in rainfall, and 
increased flood risk. 
• Increasing building elevation requirements for new structures.  
• Requiring mechanical and electrical systems to be elevated.  
• Providing specific guidance to developers on the sea level rise and precipitation 
projections that should be considered to assess the flood risks for projects. 
• Ensuring that all development proposals provide for adequate drainage. 
• Requiring lots have buildable area above the base flood elevation, have dryland 
access, and meet higher standards. 
However, these stricter requirements could result in higher construction and/or 
maintenance costs. Do you support or oppose the City changing ordinances, 
regulation, codes and/or standards to ensure that structures are designed, sited, 
and constructed to be more resilient to future flood risk?  
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2. The City can pass laws and regulations that dictate where new facilities and 
buildings can be built in areas that are vulnerable or likely to flood. These laws and 
regulations will reduce the number of buildings that are damaged by sea level rise, 
storms, and flooding.  However, by reducing the construction of new buildings in 
these flood-prone areas, there may be a decrease in property values of existing 
buildings and a reduction in economic activity, which may reduce the revenues 
government gets from these areas and detract from the economic and social 
vibrancy of the areas. Examples of such policy and planning responses include: 
• Restricting new critical facilities in the floodplain. 
• Limiting the creation of new residential properties in areas subject to flooding, 
as well as areas subject to future sea level rise and changing rainfall patterns. 
Do you support or oppose the government passing laws and regulations to reduce 
the number of new facilities and buildings that can be built in vulnerable or flood-
prone areas?  
 
Responses to these two questions are summarized in the following tables and figure. 
There was overwhelming support for the two policy options. Almost three-fourths of 
participants expressing strong support for changing land use and floodplain ordinances 
and regulations, building codes, and construction standards to enhance the flood 
resilience of buildings and neighborhoods. Almost eight out of every 10 participants 
expressed strong support for passing laws and regulations that dictate where new 
facilities and buildings can be built in vulnerable areas or areas likely to flood. Both 
policy solutions were supported (somewhat support or strongly support) by over 90% 
of participants.  
 









Question: Do you support the City changing ordinances, regulation, codes and/or standards to ensure 
that structures are designed, sited, and constructed to be more resilient to future flood risk?   
Notes: Totals may not add up to 100% due to rounding.  
 All Participants (N=130) 
Strongly oppose 0.0% 
Somewhat oppose 1.5% 
Neither oppose nor support 6.9% 
Somewhat support 16.9% 
Strongly support 74.6% 
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Table 16. Support for laws and regulations to reduce facilities and buildings in vulnerable areas 
 All Participants (N=131) 
Strongly oppose 0.8% 
Somewhat oppose 1.5% 
Neither oppose nor support 5.3% 
Somewhat support 13.0% 
Strongly support 79.4% 
 
Question: Do you support the government passing laws and regulations to reduce the number of new 
facilities and buildings that can be built in vulnerable or flood-prone areas? 
 
 
City-wide Structural Solutions 
At the City-wide structural solutions station, residents were provided with an overview 
of the process for arriving at different City-wide structural solutions (i.e., large-scale 
infrastructure projects that extend across one or more watersheds) intended to reduce 
coastal flood risks. The station also presented information about six City-wide 
structural alternatives being considered. Participants were also referred to the interim 
draft report of the “City-wide Structural Alternatives for Coastal Flood Protection” for 
more detailed information.  
 
Participants were asked to identify the criteria they perceived as most important for use 
in evaluating adaptation solutions such as City-wide structural solutions. Two criteria – 
risk reduction and cost effectiveness – were clearly perceived as important factors for 
evaluation adaptation solutions.  Risk reduction was identified as one of the top 3 most 
important criteria by an overwhelming 84% of participants. Almost 42% of 
respondents indicated that risk reduction was the most important criteria.  75% of 
participants prioritized cost effectiveness or value for money as a top 3 most important 
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Table 17. Most important criteria for evaluating sea level rise adaptation solutions – All 
participants (N=120) 
 Rated #1 In 
Importance 
Rated #2 In 
Importance 
Rated #3 In 
Importance 
Risk reduction 41.7% 28.3% 14.2% 
Cost effectiveness (value 
for money) 
27.5% 28.3% 19.2% 
Environmental impact 17.5% 24.2% 25.8% 
Social vulnerability impact 7.5% 7.5% 14.2% 
Cost 3.3% 6.7% 15.8% 
Legal concerns 0.0% 0.0% 5.0% 
Question: Help us prioritize criteria for evaluating sea level rise adaptation solutions. Please rank the 
following evaluation criteria in order of importance with #1 being the most important criteria. 
Notes:  
Totals do not add up to 100%. Does not include the ‘Other’ category. 
 
Participants were also asked to indicate their preference for the 6 City-wide structural 
solutions being considered (see Table 18). Alternative A offered two variants of the 
Lynnhaven alignment.  Of these two, Alternative A1, retaining all protection inside the 
City of Virginia Beach, was favored.  Alternative B offered two alternatives resulting in 
a higher level of protection by closing coastal flooding for most of the major pathways 
into the City.  Alternative B1, using the Lynnhaven River, Rudee Inlet, West Neck 
Creek, Sandbridge, and Muddy Creek Road alignments was preferred.  Alternative C 
described two options that would, if selected, afford the highest level of protection at 
the highest cost.  Alternative C1, adding the Elizabeth River gate to the B1 alternative 
listed above, was preferred.   
 
Of all six structural solutions, Alternative C1, followed by Alternatives B1 and B2, were 
the highest rated preferences (see Table 19). Alternative C1 was clearly the most 
preferred, as 38% of participants selected C1 as their number 1 most preferred and 
70% selected it as one of their top 3 most preferred alternative. However, preferences 
for the remaining City-wide structural alternatives were less clear and consistent. 
Alternative A1 was selected by 27% as their number 1 most preferred structural 
solution, but only 40% identified this alternative as one of their top 3 most preferred. 
In contrast, alternative B1 was a first preference for 16% of participants and among the 
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Table 18. Preferences for the 6 City-wide structural solutions – All participants (N=90) 
 Rated #1 Most 
Preferred 
Rated #2 Most 
Preferred 
Rated #3 Most 
Preferred 
A1 26.7% 6.7% 6.7% 
A2 6.7% 7.8% 6.7% 
B1 15.6% 27.8% 18.9% 
B2 5.6% 11.1% 24.4% 
C1 37.8% 14.4% 17.8% 
C2 11.1% 21.1% 6.7% 
Question: Based on the evaluation data provided for the 6 City-wide structural responses, tell us your 
preferences for these structural responses. Rank order the six options in order of preference, with #1 
being the most preferred. 
Notes: Totals do not add up to 100%. 
 
 
Table 19. Most preferred and top 3 preferred City-wide structural responses – All participants 
(N=90) 
 % rating as most 
preferred 
% rating as one of 
top 3 preferred 
C1 37.8% 70.1% 
B1 15.6% 62.3% 
B2 5.6% 41.1% 
A1 26.7% 40.1% 
C2 11.1% 38.9% 
A2 6.7% 21.2% 
Question: Based on the evaluation data provided for the 6 City-wide structural responses, tell us your 
preferences for these structural responses. Rank order the six options in order of preference, with #1 
being the most preferred. 
Notes: Totals do not add up to 100%. 
 
 
To address the issue of how the City would pay for the City-side structural solutions, 
participants were asked a series of questions regarding (1) the need to issue debt 
(borrow money) to pay for the needed infrastructure investment, and (2) the sources 
of revenue to repay the debt. Participants were asked to respond to the following 
prompts: 
 
The City may need to borrow funds (issue debt or debt financing) to invest in these 
City-wide structural responses.  
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1. The City may rely on financing mechanisms that have successfully been used in the 
past, such as issuing debt via general obligation and revenue bonds.  
o General Obligation (G.O.) bonds are backed by the full faith and credit of the 
City government, including its power to tax its citizens. G.O. bonds are 
among the safest bonds issued by governments and are generally associated 
with low interest costs.  
o Revenue bonds are backed by a specific stream of revenue. For example, the 
City may issue revenue bonds to build water lines and sewage treatment 
facilities, with the debt to be repaid from usage fees and assessment fees. 
The dedicated repayment source for revenue bonds provides for lower 
interest costs.  
2. The City may also consider alternative financing mechanisms such as 
environmental impact bonds or green bonds. These are innovative but untested in 
the City of Virginia Beach, and may be associated with higher interest rates.  
o The untested nature of the bonds also means that City staff are 
inexperienced with issuing such alternative bonds.    
Do you support the use of the different debt financing options presented above? 
 
Regardless of the type of debt issued, the City will need to reallocate existing revenue 
streams and/or generate additional revenues through new funding streams to pay off 
the debt.  
3. Reallocating existing revenues – tax revenue (for example the sales tax or property 
tax) or revenue from non-obligated funds (for example the City’s general funds) to 
pay off the debt. This will divert the revenues from their original purposes for the 
duration of the debt. 
4. Dedicating revenue from fee- or tax-generating facilities or amenities, such as 
parking facilities, to pay off debt associated with related infrastructure investments 
that improve drainage and stormwater management.  
5. Creating new revenue sources associated with increased value of land, property, or 
economic activity from reduced flood risk. For example, the City may impose higher 
sales tax rates for economic activity within a commercial area. These commercial 
areas will be better protected from flooding due to the protective infrastructure.  
Do you support the revenue options presented above?  
 
Overall responses to these questions about debt financing and sources of revenues are 
presented in the following figure.  Overall support for the two debt financing options—
using conventional bond mechanisms that have successfully been used in the past and 
using alternative financing mechanisms that are innovative but untested—are about 
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equal with 72% supporting (somewhat support and strongly support) conventional 
bond mechanisms and 71% supporting alternative financing mechanisms.  
 
Figure 4.  Support for debt financing and revenue sources 
 
 
Table 20.  Support for using conventional bonds 
 All Participants (N=116) 
Strongly oppose 5.2% 
Somewhat oppose 6.0% 
Neither oppose nor support 17.2% 
Somewhat support 35.3% 
Strongly support 36.2% 
Question: Do you support using conventional bonds such as Revenue and/or General Obligation bonds? 
Notes: Totals may not add up to 100% due to rounding. 
 
 
Table 21. Support for using alternative financing mechanisms 
 All Participants (N=113) 
Strongly oppose 5.3% 
Somewhat oppose 8.9% 
Neither oppose nor support 15.0% 
Somewhat support 35.4% 
Strongly support 35.4% 
Question: Do you support using alternative financing mechanisms such as green, resilience, or 
environmental impact bonds?  
 
In terms of sources of revenues to repay the debt, there was strongest support for using 
dedicated revenue from fee- or tax-generating facilities or amenities. 27% of 
participants indicated they strongly support this option and another 46% indicated 
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they somewhat support the option.  There was also support for creating new revenue 
sources tied to increased value of land, property, or economic activity from reduced 
flood risk; 72% of participants either somewhat supported or strongly supported this 
revenue option. However, the opposition to creating new revenue sources was also the 
highest among the three revenue options. Almost two-thirds of participants expressed 
support for reallocating existing revenues to repay debt. However, almost 22% of 
participants were neutral regarding this option.  
 
Table 22. Support for reallocating existing revenues to pay off debt 
 All Participants (N=115) 
Strongly oppose 6.1% 
Somewhat oppose 7.8% 
Neither oppose nor support 21.7% 
Somewhat support 39.1% 
Strongly support 25.2% 
Question: Do you support reallocating existing revenues to pay off the debt?  
Notes: Totals may not add up to 100% due to rounding. 
 
Table 23. Support for using dedicated revenue to pay off debt 
 All Participants (N=111) 
Strongly oppose 7.2% 
Somewhat oppose 1.8% 
Neither oppose nor support 18.0% 
Somewhat support 46.0% 
Strongly support 27.0% 
Question: Do you support dedicating revenue from fee- or tax-generating facilities or amenities to pay 
off debt associated with related infrastructure investments that improve flood resilience? 
 
 
Table 24.  Support for creating new revenue sources 
 All Participants (N=111) 
Strongly oppose 9.8% 
Somewhat oppose 7.1% 
Neither oppose nor support 11.6% 
Somewhat support 46.4% 
Strongly support 25.0% 
Question: Do you support creating new revenue sources associated with increased value of land, 
property, or economic activity from reduced flood risk? 
Notes: Totals may not add up to 100% due to rounding. 
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Site-level Solutions  
At the site-level solutions station, participants could learn about building-level 
mitigation strategies for structures that can be implemented alone or in combination 
with other measures to provide comprehensive flood protection. For residential 
structures, three mitigation strategies were the focus: structural elevation, structure 
demolition and rebuild, and voluntary property acquisition. Nonresidential strategies 
considered dry floodproofing and wet floodproofing. Participants were referred to the  
final draft report of the “Individual Building and Site-Level Flood Risk Reduction 
Strategies” for more detailed information. 
 
When participants were asked to prioritize factors that would most influence their 
decision to undertake adaptation to their home or business, the most highly rated 
factors were the effectiveness of the adaptation, the cost effectiveness, and the 
availability of grant funding, all chosen by more than 50% of respondents (see Table 
25). These factors should be considered by City staff in further developing and 
prioritizing site-specific solutions. Information related to risk reduction effectiveness, 
cost effectiveness, and availability of grant funding should emphasized in 
communications with Virginia Beach residents about the different adaptations they can 
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Table 25. Factors that most influence undertaking adaptations to home or business (percent 
indicating the factor is one of the top 3) 
 All Participants 
(N=137) 
Adaptations are effective at reducing risks 58.4% 
Adaptations are cost effective 52.6% 
Grant funding is available to assist with the adaptation 51.8% 
Adaptations are affordable 40.1% 
Technical assistance is available to assist with the 
adaptation 
29.2% 
Private contractors are available to do the work 10.2% 
Aesthetics of the adaptations 8.8% 
My neighbors are also doing it 5.8% 
Question: Which of the following factors would most influence the extent to which you, as an individual 
homeowner or business owner, would undertake adaptations to your home or business? Select the top 3 
factors.  
Notes: Totals do not add up to 100% because participants can choose up to 3 options. Does not include 
the ‘Other’ category. Other comments include: Would prefer to move rather than raise or tear down and 
rebuild; adaptations are environmentally sound; tax incentives. 
 
 
Support for government providing financial assistance to residents and businesses was 
strong, with 84% of respondents supporting (somewhat support and strongly support) 
the provision of this assistance. This is consistent with the results shown in Table 25 
as participants similarly pointed to the importance of grant funding to support 
homeowners and business owners in undertaking adaptations.  
 
Table 26. Support the government providing financial assistance to residents and businesses to take 
action 
 All Participants 
(N=134) 
Strongly oppose 2.2% 
Somewhat oppose 4.5% 
Neither oppose nor support 9.0% 
Somewhat support 35.1% 
Strongly support 49.3% 
Question: Do you support the government providing financial assistance (tax incentives, fee reductions, 
grants, or loans) to residents and businesses to take action to reduce the risks of flooding and the 
potential damage of sea level rise?  
Notes: Totals may not add up to 100% due to rounding. 
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Voluntary Property Acquisition and Buyout Programs 
A series of questions were asked regarding voluntary property acquisition and buyout 
programs. These programs are intended to reduce a community’s exposure and 
vulnerability to flood risk and sea level rise by removing properties and residents from 
high risk areas as acquired property are converted into open space that also serve flood 
risk reduction purposes.  
 
When asked about support for implementing a voluntary acquisition program 79% of 
participants expressed support. When asked about the key factors influencing their 
support for implementing such a program, 64% responded that voluntariness was 
important, 61% emphasized that the program should help repetitive loss properties, 
and 51% pointed to the removal of these homes from the floodplain is an important 
factor (see Table 28).  
 
Table 27. Support implementation of a voluntary acquisition program 
 All Participants 
(N=135) 
Strongly oppose 3.7% 
Somewhat oppose 5.2% 
Neither oppose nor support 11.9% 
Somewhat support 28.9% 
Strongly support 50.4% 
Question: Do you support the government implementing a voluntary acquisition program? 
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Table 28. Factors influencing support for a voluntary acquisition program (percent selecting the 
factor) 
 All Participants (N=129) 
The program is voluntary 64.3% 
Buyouts help homeowners who experience repetitive 
flooding 
60.5% 
Removing these homes from the floodplain will help 
the City manage floods 
51.2% 
Allowing homes to be bought and restored to nature 
will be good for nature 
44.2% 
Homeowners may not receive the full value of their 
property if they are bought out 
22.5% 
My City government can be trusted 20.2% 
Buying out one property at a time rather than whole 
neighborhoods is not effective 
9.3% 
Buyouts may hurt the local community 8.5% 
I don’t think this is an effective use of government 
funds 
6.2% 
I don’t think government funds should be used to help 
individual homeowners 
3.1% 
Question: What factors influence your level support of a voluntary acquisition program? Select all that 
apply. 
Notes: Totals do not add up to 100% because participants can choose more than 1 factor. Does not 
include the ‘Other’ category. Other factors include: Depends on how fair market value is determined; 
buyout should be mandator to clear out the flood zone; concerns regarding environmental justice – do 
not target some communities to save others, costs to other homeowners must be reasonable, property 
must be kept and not redeveloped.  
 
Despite a high level of support for implementing a voluntary acquisition program, only 
47% of participants responded that they would be likely to take part in such a program. 
Even with a program where homeowners could sell their home to the government at 
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Table 29. Would consider selling home to the government at fair market value through a voluntary 
residential property acquisition program 
 All Participants 
(N=127) 
Very unlikely 20.5% 
Somewhat unlikely 7.9% 
Neither unlikely nor likely 25.2% 
Somewhat likely 24.4% 
Very likely 22.1% 
Question: If you were given the opportunity, how likely is it that you would consider selling your home 
to the government at fair market value through a voluntary residential property acquisition program?  
Notes: Totals may not add up to 100% due to rounding. 
 
Natural and Nature-based Solutions 
Natural and nature-based features (NNBF) are landscape features such as marshlands, 
submerged aquatic vegetation, living breakwaters, and dune enhancement. They reduce 
flood risks, while providing economic, environmental, and/or social benefits to the 
surrounding area. A strategy that combines NNBF with structural measures, such as 
berms or revetments provides an integrated approach to flood risk management. 
Participants were referred to the  final draft report of the “Nature-Based Coastal Flood 
Mitigation Strategies” for more detailed information including an evaluation of the 
potential application for different types of NNBF and hybrid strategies within each of 
the watersheds. 
 
Participants were asked three questions at the natural and nature-based solutions 
station that assessed their support for natural features and their integration with 
structural solutions. As shown in the following figure and tables, respondents to these 
questions were overwhelmingly supportive of nature-based and natural features.  
 
Figure 5. Support for natural and nature-based solutions 
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More than 80% of participants strongly supported an integrated approach that 
combines natural features with structural solutions. In addition, 91% strongly 
supported encouraging the maintenance of natural flood buffers, including living 
shoreline approaches for managing erosion. Almost 9 in every 10 participants strongly 
supported creating incentives to encourage the use of natural features to absorb water.  
 
Table 30. Support for adding NNBF to the structural solutions being developed 
 All Participants (N=140) 
Strongly oppose 0.0% 
Somewhat oppose 0.7% 
Neither oppose nor support 4.3% 
Somewhat support 12.1% 
Strongly support 82.9% 
Question: Do you support adding NNBF to the structural solutions being developed by the City?    
 
Table 31. Support encouraging maintenance of natural flood buffers 
 All Participants (N=141) 
Strongly oppose 0.0% 
Somewhat oppose 0.7% 
Neither oppose nor support 2.1% 
Somewhat support 6.4% 
Strongly support 90.8% 
Question: Do you support encouraging maintenance of natural flood buffers, including living shoreline 
approaches for managing erosion? 
 
Table 32. Support creating incentives to encourage use of natural features  
 All Participants (N=141) 
Strongly oppose 0.0% 
Somewhat oppose 1.4% 
Neither oppose nor support 2.8% 
Somewhat support 7.1% 
Strongly support 88.7% 
Question: Do you support creating incentives to encourage use of natural features to absorb water such 
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CRS and Flood Insurance 
This section reports public input collected from the Community Rating System and 
flood insurance station. This station focused on public perceptions and data on flood 
insurance as well as preferred media channels and outlets for the communication of 
risk and response information. These two topics were combined since resident 
decision-making pertaining to obtaining flood insurance relates closely to how well risk 
is being communicated to a given region. 
 
Table 33. Home is located in a high-risk flood zone 




Don’t Know 5.7% 
Notes: Totals may not add up to 100% due to rounding. 
 
 
Table 34. Has flood insurance 
 All Participants (N=142) 
Yes 56.3% 
No 38.7% 
Don’t Know 4.9% 
Notes: Totals may not add up to 100% due to rounding. 
 
An interesting contrast in the first few questions is that while approximately two-
thirds of participants either did not know if their home was in a high-risk flood zone or 
knew that it was not, 56% of residents noted that they had flood insurance. This means 
that there are a substantial number of participants who have flood insurance but do not 
live in high-risk flood zones (see Table 35). Eighty-one percent (81%) of participants 
with homes located in high-risk flood zones have flood insurance (38 out of 47).  In 
contrast, just under half of participants not residing in a high-risk flood zone reported 
having flood insurance. This might indicate either that some residents have an 
appropriate amount of caution in protecting their home against flood damage or that 
individuals who have flood insurance (by choice or otherwise) might believe their 
property as not being in a high-risk flood zone when it very well might be. There might 
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Table 35. Cross-tabulation of flood insurance by location in flood zone 
Has flood 
insurance 




Yes 38 41 N=82 
No 7 43 N=54 




Table 36 provides a more insight into why residents obtain flood insurance. Nearly half 
(47.4%) of participants with flood insurance purchased a policy because they thought 
their property was at risk, while only 28.9% of participants purchased a policy out of 
mandate by a mortgage lender. The most common factor listed as a “top three” factor 
was that they wanted to protect their property (64.5%). Also of note is that just over 
one quarter (26.3%) of participants noted affordability as a top three factor for 
purchasing flood insurance. Of interesting comparison is data from Table 37 showing 
that of the factors explaining why residents do not have flood insurance, the third most 
common reason (aside from not being mandated to or not seeing a need) is high cost 
(27.3%). It may be important for the City to examine whether or not residents know a 
flood policy is too expensive or assume it is.   
 
Table 36. Reasons for purchasing flood insurance (percent indicating the reason is one of the top 3) 
 Participants with 
Flood Insurance 
(N=76) 
My mortgage lender requires that I have flood insurance 28.9% 
Flood insurance is affordable 26.3% 
I think my property is at risk from flooding 47.4% 
My insurance agent recommended flood insurance for my 
home 
3.9% 
I have experienced flood losses 15.8% 
I know my homeowner’s insurance does not cover flood 
losses 
52.6% 
I want to protect my property 64.5% 
I don’t think anyone will help me rebuild if my house is 
damaged by a flood 
14.5% 
Question: Why did you choose to purchase flood insurance? Select and prioritize the top 3 factors. 
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Notes: Question only asked of those indicating they had flood insurance. Totals do not add up to 100% 
because participants can choose up to 3 options. Does not include the ‘Other’ category. Other reasons 
include: Taking personal responsibility, worry about increasing risk.   
Table 37. Reasons for not purchasing flood insurance (percent indicating the reason is one of top 3) 
 Participants Without 
Flood Insurance (N=44) 
I'm not required to purchase/not in a flood zone 77.3% 
Flood insurance is too expensive 27.3% 
I believe my homeowners insurance covers flood 
losses 2.3% 
I don’t think my property is at risk from flooding 59.1% 
I think the government will help me if my house is 
damaged in a flood even if I don’t have flood 
insurance 4.5% 
I don’t know if my property is at risk from flooding 13.6% 
I don’t know how to obtain flood insurance 2.3% 
My mortgage lender made me buy flood insurance 
when I bought my home, but I dropped the insurance 
later 2.3% 
Question: Why did you choose NOT to purchase flood insurance? Select and prioritize the top 3 factors. 
Notes:  Question only asked of those indicating they did not have flood insurance. 
Totals do not add up to 100% because participants can choose up to 3 options.  
Does not include the ‘Other’ category. Other reasons include: FEMA doesn’t have the money to cover 
the flood insurance; low risk; renting (don’t own home); don’t own the home; and don’t want to spend 
additional money for flood insurance.   
 
 
On the topic of media preferences, specifically the preferred media for communicating 
information about flood risk and response, the highest rated medium was “public 
meeting.” This is not surprising since the vast majority of residents who completed 
the survey did so at a public meeting. Email and social media were highly rated as 
most preferred, while regular mail and newspaper were not rated highly, with only 
6.5% for each ranked as most preferred. The results suggest that electronic methods 
are more preferred than traditional methods, even among an older population who 
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Table 38. Preference for types of media to receive information about flood risk and response – All 
participants (N=107) 
 Rated #1 Most 
Preferred 
Rated #2 Most 
Preferred 
Rated #3 Most 
Preferred 
Public meeting 21.5% 12.1% 10.3% 
Workshop 2.8% 7.5% 7.5% 
Social media (Facebook, 
Twitter, Instagram, NextDoor, 
etc.) 
16.8% 10.3% 6.5% 
Civic league meetings 4.7% 4.7% 12.1% 
Government websites 15.0% 11.2% 11.2% 
E-mail 19.6% 16.8% 7.5% 
Mail 6.5% 8.4% 8.4% 
Newspaper 6.5% 9.3% 9.3% 
Question: Which types of media would you use to receive information about flood risk and response? 
Please rank the following in order of your preference with #1 being the most preferred. 
Notes: Totals do not add up to 100%., Does not include the ‘Other’ category.  
 
The following table provides more insight into possible communication strategies for 
the City. Academics and scientists were ranked most often as the most trusted source 
of information on flood risk and response, followed by City government. This might 
mean that in the future, the City might want to consider effective communication 
strategies as including digital campaigns written by academics/scientists and delivered 
through City government channels.  
 
Table 39. Most trusted sources for delivering information about flood risk and response – All 
participants (N=111) 
 Rated #1 Most 
Trusted 
Rated #2 Most 
Trusted 
Rated #3 Most 
Trusted 
City government 34.2% 23.4% 11.7% 
Academics/scientists  45.9% 18.9% 9.9% 
Business owners 0.9% 3.6% 6.3% 
Family and friends 7.2% 3.6% 4.5% 
Nonprofit organizations 6.3% 20.7% 19.8% 
News media 1.8% 12.6% 17.1% 
Question: Whom do you trust most to deliver information about flood risk and response?  Please rank 
the following in order of your level of trust with #1 being the most trusted. 
Notes:  Totals do not add up to 100%., Does not include the ‘Other’ category.  
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Overall Analysis 
Across the different stations, participants were asked to indicate their support for 
different solutions being considered by the City in its comprehensive response to SLR 
and recurrent flooding.  The levels of support across the different solutions are 
summarized in the following figure and table.  
 




Overall, the natural and nature-based solutions had the highest levels of support and 
very little opposition. Policy- and planning-related solutions involving (1) ordinances, 
regulation, codes and/or standards; and (2) laws and regulations regarding building in 
vulnerable areas also had high levels of support. Beyond these two types of solutions, 
however, support is mixed. Financing and revenue options, for example, had the lowest 
levels of support and higher levels of opposition compared. These results are not 
surprising given the contentious nature of issues such as who benefits relative to who 





ASERT    | 36 
Table 40. SLR and recurrent flooding solutions, in decreasing level of support 
 Strongly support Strongly oppose 
Encouraging maintenance of natural flood buffers, 
including living shoreline approaches for managing 
erosion (N=141) 
90.8% 0.0% 
Creating incentives to encourage use of natural 
features to absorb water such as trees and rain 
gardens (N=141) 
88.7% 0.0% 
Adding NNBF to the structural solutions being 
developed by the City (N=140) 
82.9% 0.0% 
Passing laws and regulations to reduce facilities 
and buildings in vulnerable areas (N=131) 
79.4% 0.8% 
Changing ordinances, regulation, codes and/or 
standards (N=130) 
74.6% 0.0% 
Implementing a voluntary acquisition program 
(N=135) 
50.4% 3.7% 
Providing financial assistance (tax incentives, fee 
reductions, grants, or loans) to residents and 
businesses to take action to reduce the risks of 
flooding and the potential damage of sea level rise 
(N=134) 
49.3% 2.2% 
Using conventional bonds such as Revenue and/or 
General Obligation bonds (N=116) 
36.2% 5.2% 
Using alternative financing mechanisms such as 
green, resilience, or environmental impact bonds 
(N=113) 
35.4% 5.3% 
Dedicating revenue from fee- or tax-generating 
facilities or amenities to pay off debt associated 
with related infrastructure investments that 
improve flood resilience (N=111) 
27.0% 7.2% 
Reallocating existing revenues to pay off debt 
(N=115) 
25.2% 6.1% 
Creating new revenue sources associated with 
increased value of land, property, or economic 
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It is also possible that support for different solutions varies by vulnerability to and 
experience with flooding. However, the correlation analysis shown (see Figure 7) 
shows that support for the more contentious solutions does not vary with vulnerability 
to and experience with flooding. As shown in  Figure 7, the Spearman correlation was 
close to zero indicating that policy support does not covary with personal vulnerability, 
property loss or damage from flooding, and experience with having to change travel 
routes due to flooding. This suggests that lack of support may be broad based across 
Virginia Beach residents and not differentiated by closeness to the issue of SLR and 
flooding.  
 







due to flooding 
 
Using conventional bonds  -0.17 -0.08 -0.03 
Using alternative financing 
mechanisms  
-0.08 0.06 -0.05 
Dedicating revenue from fee- 
or tax-generating facilities or 
amenities  
-0.03 -0.03 0.13 
Reallocating existing revenues  0.01 -0.10 -0.05 
Creating new revenue sources 
associated with increased value 
of land, property, or economic 
activity  
0.07 0.03 -0.15 
 
Conclusion 
The in-person community engagement events and online engagement website for Sea 
Level Wise accomplished the goals they were designed for. In all, the efforts:  
● Provided an inclusive, accessible, and engaging process that allowed residents to 
participate in the resilience efforts in Virginia Beach. 
● Helped to educate residents on the planning process and adaptation responses 
under consideration by the City in an environment that encouraged active 
community participation. 
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● Collected information about residents’ perceptions regarding adaptations and 
responses to sea level rise and flooding.  
● Made available up-to-date and authoritative information about flood insurance 
and the Community Rating System (CRS) as well as information about large-
scale, City-wide structural solutions under consideration by the City to reduce 
coastal flood risks. 
● Afforded opportunities for community meeting participants to interact directly 
with City officials and with members of the consulting firms who are team 
members on this project.  
The results and findings from these live and online engagement events can be used by 
the City to validate the assumptions used in the comprehensive analysis and planning 
process and other related decision processes.  
 
Despite efforts by the City, The Miles Agency, and the ODU project team to promote 
the community meetings and online engagement website, resident participation was 
low with a total of approximately 240 residents who attended the six community 
meetings and 74 who participated in the online survey. Community engagement could 
be encouraged through 1) better coordination, marketing and promotion by the City 
communications office, and making the online tool available through the City portal,  
2) partnering with civic leagues, professional associations, NGO or other organizations 
and meeting at their regularly scheduled time, 3) variation in times and formats 
including afternoons, early evening, later evening, short formats for drop in or at 
events, 4) variation in locations, especially where people are already gathered,              
5) providing child care or child activities and marketing to families, 6) providing a 
format and marketing focused on teenagers and younger adults, partnering with high 
schools and the community college.  
 
The characteristics of participants who completed demographic questionnaires were 
almost equally split by gender (female 48.6%, male 49.4%), but they were mostly 
white (90%), older than 45 years of age (84%), highly educated, with 77.2% reporting 
earning at least a bachelor’s degree, and primarily long-term residents of Hampton 
Roads (87.5% having lived in Hampton Roads 11 years or more). Notably, almost 80% 
reported a household income of $50,000 or more; 67% reported a household income of 
$75,000 or more. While the engagement efforts were not able to reach a representative 
group of Virginia Beach residents, the community meetings and online format were 
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Most of the participants perceived themselves to be personally vulnerable to flooding 
and had experienced the impacts of sea level rise.  Well over half (60.9%) of 
participants responded that they were not at all or not well informed about the reasons 
for increasing flooding in Hampton Roads.  Additional data should be collected and 
analyzed to verify this finding.  
 
Six structural solutions for City-wide flood protection were described and explained at 
an information station in the community meetings and the online survey. Of all six 
structural solutions, Alternative C1, followed by Alternatives B1 and B2, were the 
highest rated preferences.  
 
In terms of paying for City-wide structural responses, there was support for each of the 
revenue options presented (use of conventional bonds, use of alternative financing, 
reallocation of existing revenue, the use of dedicated revenue streams, or the creation 
of new revenue sources to fund City-wide structural solutions).  Support was strongest 
for using dedicated revenue from fee-or tax-generating facilities, conventional bonds, 
creation of new revenue sources, and alternative financing methods, such as 
environmental impact or green bonds. 
 
When considering additional non-structural solutions to flooding, respondents clearly 
supported nature-based and natural solutions, both stand alone and as part of 
integrated solutions. There was also strong support for creation of incentives to 
encourage the use of natural features. 
 
Regarding property acquisition and buyout programs, slightly more than half of the 
participants strongly supported such programs.  Participants clearly favored voluntary 
acquisition if the program would help homeowners whose homes had experienced 
repetitive flooding, and if the removal of these homes would help the City better 
manage flooding.  More residents expressed willingness to consider selling their homes 
at fair market value than those who considered this option as unlikely. 
 
When asked about information dissemination, respondents expressed a clear 
preference for receiving information about flood risks and responses in public meetings 
and e-mail, followed by information available on government websites.  The most 
trusted sources for the delivery of information about flood risk and response were 
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